Microbiology, that is the unseen living world, is only known very superficially but our knowledge is growing rapidly. This is exemplified by metagenomic studies where all nucleic acids are sequenced from the environment, showing that 70% of sequences obtained from the environment have no match with any database (Eukaryotes, Bacteria, viruses or Archae) [1] . This is measuring objectively our level of ignorance. Therefore understanding now completely human diseases is impossible because of this gap of knowledge of the potential infectious hazards of our environment. This gap of knowledge can result in overinterpretation of currently known factors, if our ignorance is not acknowledged. As a result, conclusions based on statistical tendencies inducted from our current knowledge, will be indeed challenged in the future. Recently new tools such as 16S rDNA amplification and sequencing has allowed the discovery and identification of hundreds of new bacterial pathogens in the 10 last years [2] . As a matter of fact the number of identified bacteria species was multiplied by 4.5. Many viruses were also identified [3] . Diseases caused by these agents could not have been understood before. There is a critical need to close this gap as soon as possible and to invest massively in identification of microorganisms from our body and our environment. The new discovered viruses and microbes will not only allow clarifying the etiology of diseases already considered as caused by microbes, but they will showed to be involved in diseases not currently considered infections such as cancer or obesity. The development of the epidemiology of infectious diseases will develop in my point of view in three major directions in the coming years.
First we need to focus on the two most common causes of mortality in the world that are the diarrheal diseases and pneumonias that are both presumably of infectious origin. These pathologies are also the most neglected diseases [4] . These two big killers are prevalent both in developed and developing countries. The identification of causative agents in these diseases commonly fails, because of the lack of knowledge on etiologic agents and the lack of tools allowing to identify rapidly the causative agents in a point of care strategy [5] . The number of recognized microorganisms in these diseases is growing but is currently still insufficient to explain most cases. Among the major findings of the last years are the discovery of new respiratory viruses (Metapneumovirus, Coronavirus) [6, 7] . The prevalence of these viruses is significant and can explain many cases. The role of new viruses of diarrhoeas was also identified such as that of Norovirus [8, 9] . Finally the possibility of using multiplexing diagnostic tests will make it possible to have a better epidemiologic knowledge of these infections [10] . However, the detection of multiple potential pathogens may complexify the understanding and the diagnostic of gastroenteritis or pneumonia. Moreover, it should be noted that the precise knowledge of the route of transmission routes for pneumonia and the diarrheal infections diseases is still very incomplete. This is exemplified by the current situation where preventive measures, that we are taking today, are unable to control the winter epidemics of gastro-enteritis and pneumonias including in developed countries, such as in Europe. The current mortality and transmission of influenza is frightening despite available vaccine. Any new mutant with different immunogenicity and/or pathogenicity can determine a dramatic increase of winter mortality as we do not know how to D. Raoult (&) Unité des Rickettsies, Faculté de Médecine, URMITE CNRS-IRD 6236, 13385 Marseille, France e-mail: didier.raoult@gmail.com control this disease. I believe that a critical goal, in the 21st century, will be to determine the conditions allowing to stop the interhuman transmission of pneumonia and gastroenteritis at the beginning of the outbook. This needs to be performed before the emergence of new mutants or we will face a catastrophe.
The second great subject that will be a very critical importance, as been recognized by recent Nobel Prizes, and it is the role of the infectious agents in chronic diseases and cancers. The discovery of the pivotal role of Helicobacter pylori in the genesis of gastro-duodenal ulcers (and following gastric cancers) by B. Marshall and R. Warren was acknowledged by a Nobel Prize in 2006 [11] . This is a major finding as this open the way for antibiotic treatment of gastroduodenal ulcer and prevention of gastric cancer. Interestingly there are continuous reports claiming that gastric cancers are caused by other environmental factors, apparently ignoring the role of H. pylori [12] . Indeed before H. pylori discovery, in my student days, gastric ulcer was considered a psychosomatic disease of developed countries, related to white collar moral stress. At that time many unexplained disease were also commonly considered psychosomatic. This theory has vanished in most of the cases. As a matter of fact H. pylori is fecal/orally transmitted, and by far more common in developing countries, as was gastric ulcer. This example showed how speculations on etiology, based on overinterpretation of inducted and biased statistics are vain.
The role of Human Papilloma virus (HPV) in the cancer of the throat and cervix is also a critical discovery. Harold Zul Hausen linked HPV to cervical cancer and was Nobel Prized in 2008 for its role [13] . This discovery confirmed that cervical cancer, as predicted earlier is a sexually transmitted disease (STD). A vaccine is now available and begins to be prescribed. Indeed paradoxically health policy in many rich countries did not acknowledge that, as it is a STD, both partners should be protected and vaccinated to stop virus propagation. Interestingly in many countries (including France) it is recommended only in girls and young women. Initially in France it was recommended only for virgins! As for any STD, HPV vaccine should be proposed to both genders. Moreover throat cancer is commonly caused also by HPV (mainly HPV16) and is also a STD. Indeed retrospective studies identified that throat cancer is more common in patients with more sexual partners. These findings should promote generalized vaccination that may allow to eradicate this cancer [14] . Last but not least, HIV causes AIDS, a chronic disease and is also facilitating a number of cancers (including lymphomas) [15] . For HIV discovery, F. Barré Sinoussi and L. Montagnier were also Nobel Prized in 2008 [16] . Finally it is confirmed that hepatitis viruses B and C are major causes of liver cancer that are prevented for hepatitis B by vaccination [17] . All together between 15 and 25% of cancers are regarded as being the consequence of an infectious agent. It is probable that there exist other cancers associated with infection. The assumption of cancers related to toxic environmental modifications has been privileged these 20 last years, in spite of considerable successes related to discovered infectious agents causing cancer. I suspect that a part of this proposed links with various environment factors are the result of contemporary fears and that this replacing the ''all psychosomatic'' theory of my young age by an ''all toxic'' theory. Time will say. I hope that Nobel prizes, these supreme rewards of sciences, will stimulated this field on the infectious origin of cancer. This is critical as transmissible cancers are likely to be prevented effectively by vaccination. This has been observed with the very spectacular reduction of hepatocarcinomas in the countries where vaccination against hepatitis B was established [17] .
The third emerging field in term of epidemiology of infectious diseases appears to be current works on the microbial composition of the digestive tract. It appears clearly that exists a link between obesity and the gut microbiota [18] . The nature of the link is controversial. It may be a consequence of high calory intake [19] . Obesity may also be favoured by a better food conversion in energy provided by gut microbiota [19] . Moreover, it appears that there are geographical differences in the microbial gut composition. The role of these bacteria, in particular in the digestive tract in the spectacular variations of weight of the human population observed during the XXth century raises also the question of a colonization, by microbes used in the industrialized products, of our digestive tract [20] . Many studies are ongoing in the world to try to elucidate the role of the gut microbiota in the genesis of obesity. It should be noted that the manipulation of gut bacteria has been used for 50 years in farm industry as growth promoters for animals, using probiotics and antibiotics [21] . This continuous use of these products in animals should initiate a reflexion and epidemiological investigations must be promoted to evaluate if the consequences of the use of the same bacteria and same antibiotics in humans are leading to comparable weight increase.
On the whole, last years were very rich of new reflexions for the epidemiology of the infectious disease in the XXIth century. As a whole these new knowledges are good news for the human being health, as identifying new agents associated with a loss of life expectancy may lead to a better prevention. I believe that European community should specially focus on discovery of emerging pathogens on neglected diseases such as diarrheal and pneumonia well as epidemiology and prevention of transmissible cancers.
